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Primary Evaluator: W Date: 03-MAR-2006
Geﬁr%' g Kramer, PRD., Chemist
Registration Action Branch 1 (RAB 1)

Healt l;[}’ects Djvision (HED) (7509C)
Approved by: NS W e zi/\w . Date: 03-MAR-2006
P.V. Shah, Ph.D. Branch Senior Scientist

RABI/HED (7509C)

This DER was originally prepared under contract by Dynamac Corporation (2275 Research Boulevard, Suite 300,
Rockville, MD 20850; submitted 02/0172006). The DER has been reviewed by the HED and revised to reflect
cusrent Office of Pesticide Programs (OPP) policies.

STUDY REPORT:

45710225 McEwen, A. (1997) Chlorothalonil Metabolism in Peas: Lab Project Number: VCM
68/962010. Unpublished study prepared by Huntingdon Life Sciences Ltd. 124 p.

EXECUTIVE SUMMARY:

Vischim S.r.1 has submitted a study investigating the metabolism of {phenyl-U-
*Cichlorothalonil (specific activity 14.6 uCi/mg) in pea. The radiolabeled test substance was
formulated as a water-dispersible granule (WDG) formulation and applied as a foliar spray at 1.2
Ib ai/A (1.4 kg ai/ha) approximately two weeks before green harvest. Applications were made
either as a whole-plant treatment or as a leat-only treatment; for the leaf-only treatment, the pea
pods were shielded with polyethylene bags during application. Pea vines and pods were
harvested on the day of application (one hour after treatment) and at intervals of 7, 14, 30, and 41
days after treatment. Vines and pods were washed with acetonitrile {ACN) after collection and
then the peas were separated from the pods. The in-life phasc and analytical phases of the study
were conducted by Huntingdon Lite Sciences Ltd. (Huntingdon, England).

In vines and pods, total radioactive residues (TRR) were calculated by summing radioactivity in
surface washes, extracts, and extracted solids. TRR in pea seeds were determined by '
combustion/liquid-scintillation counting (LSC). In pea vines from plants receiving whole-plant
treatment, TRR were 53.09 ppm infon samples collected one hour after treatment, 70.87 ppm
infon samples collected 7 days after treatment, 45.93-69.61 ppm in/on samples collected 14 days
after treatment, 61.71 ppm in/on samples collected 30 days after treatment, and 62.11-84.28 ppm
infon samples collected 41 days after treatment. TRR infon pea pods from the same plants were
8.51 ppm infon samples collected one hour after treatment, 12.79 ppm infon samples collected 7
days after treatment, 8.61-12.76 ppm infon samples collected 14 days after treatment, 24.31 ppm
infon samples collected 30 days after treatment, and 16.76-42.66 ppm in/on samples collected 41
days after treatment, and TRR in pea seeds were <0.01 ppm in samples collected one hour after
treatment, 0.04 ppm in samples collected 7 days after treatment, 0.03-0.04 ppm in samples
collected 14 days after treatment, 0.13 ppm in samples collected 30 days after treatment, and
0.07-0.08 ppm in samples collected 41 days after treatment.
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TRR infon pea vines and seeds from plants receiving leaf-only treatment were similar to those
in/on samples from the whole-plant treatment: 44.70 ppm infon samples collected on the day of
treatment, 91.78 ppm inon samples collected 14 days after treatment, and 84.19 ppm infon
samples collected 41 days after treatment in vines: and <0.01 ppm in samples collected on the
day of treatment, 0.03 ppm in samples collected 14 days after treatment, and 0.07 ppm in
samples collected 41 days after treatment in seeds. TRR in the pods from these plants, which
were shielded during treatment, were much lower than TRR in pod samples from the whole-plant
treatment: 1.71 ppm infon samples collected on the day of treatment, 0.73 ppm infon samples
collected 14 days after treatment, and 2.54 ppm in/on samples collected 41 days after treatment.
Radioactivity in the pods on these plants may have resulted from spray droplets inadvertently
entering the plastic bags used 1o protect them during application. The petitioner concluded that
the similar levels of radioactivity in seeds from both treatments indicate that residues in peas
result from translocation from the rest of the plant,

Only samples from the whole-plant treatment were subjected to residue
characterizationfidentification procedures. In vines and pods, the majority of the TRR were
recovered in ACN surface washes, from 95-98% TRR in the 0-day samples to 80% TRR in the
41-day samples. Solvent extraction with ACN and water released a large portion of the
remaining radioactivity, from 2-3% TRR in the 0-day samples to 14-15% TRR in the 41-day
samples. In pea seeds, solvent extraction with ACN and water released the majority (~57-69%)
of the TRR. In seeds from the 41-day sampling interval, an additional 21% TRR were released
using base hydrolysis. Nonextractable residues remaining following extraction accounted for
<6% TRR in vines and pods, and <0.02 ppm in seeds. Because the petitioner normalized the
extraction and residue results, accountabilities were ~100%. Residues were identified and
quantitated primarily by high-performance liquid chromatography (HPLC) and thin-layer
chromatography (TLC). These methods successfully identified the predominant residues in pea
matrices.

Approximately 83-93% of the TRR were identified in pea vines and pods. Chlorothalonil was
the major residue identified, at 78-91% TRR (47.5-64.6 ppm) in vines and 75-91% TRR (7.5-
21.0 ppm) in pods. In general, chlorothalonil accounted for a greater proportion of the TRR in
the samples from the shorter sampling intervals. Two other metabolites were identified: 4-
hydroxy chlorothalonil (0.3-5.4% TRR) and the diglutathione conjugate of chlorothalonil (2.0-
5.5% TRR). The remainder of the radioactivity in vines and pods consisted of unknowns
(totaling 1.7-8.5% TRR; up to three unknowns in vines and one unknown in pods) and polar
material (totaling 1.1-8.3% TRR). The petitioner noted that a minor unknown metabolite,
accounting for up to 5.7% TRR in pods and 3.3% TRR in vines, was identified as a diglutathione
mercapturate conjugate of chlorothalonil using liquid chromatography/mass spectroscopy
(LC/MS) analyses. However, data pertaining to levels of this metabolite in individual matrices
were not provided.

Only pea seed samples from the 14-day and 41-day sampling intervals were analyzed (these
intervals represent green harvest and dry harvest, respectively), Chlorothalonil was found to
account for 14.4% TRR (0.003 ppm) in Day-14 seeds and 3.6% TRR (0.003 ppm) in Day-41
seeds. In Day-41 seeds, TLC analyses of the base hydrolysate of nonextractable residues
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indicated that chlorothalonil and 4-hydroxy chlorothalonil may have been present (at a total of
3.0% TRR, 0.002 ppm). The remainder of the radioacti vity consisted of unknowns (up to 27%
TRR, <0.02 ppm), polar material (up to 29% TRR, 0.02 ppm), and base hydrolysate that was
unretained on a cation exchange column (12% TRR, 0.01 ppm). Low radioactivity levels
prevented further characterization/identification of radioactivit y in pea seeds.

Based on the observed metabolites, chlorothalonil is metabolized in pea to 4-hydroxy
chlorothalonil and the di- and triglutathione conjugates of chlorothalonil,

The petitioner did not provide any dates of sample extraction or analysis. Based on the
experimental completion date, samples may have been stored for up to 349 days prior to
analysis. The petitioner provided data demonstrating that the metabolite profile was stable in the
surface washes and extracts of Day-41 vines during up to 5 months of storage.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Pending receipt of additional storage stability, the pea metabolism data are classified as
scientifically acceptable. The petitioner should provide the dates of sample extraction and
analysis to allow HED to determine whether the submitted storage stability data are adequate to
support the storage intervals of samples from the pea metabolism study.

COMPLIANCE:

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statements were provided. No deviations from regulatory requirements were reported which
would have an impact on the validity of the study.

A. BACKGROUND INFORMATION

Chlorothalonil is a broad spectrum, non-systemic protectant pesticide mainly used as a fungicide
to control fungal foliar discases of vegetable, field, and omamental crops. Itis also used as a
woud protectant, antimold and antimildew agent, bactericide, microbiocide, algaecide,
nsecticide, and acaricide. The exact mechanism of action is not known.

TABLE AL Test Compound Nomenclature,
Compound
& Q
1 N
1
Common name Chlorothalonil
Company experimental name Bia
{UPAC name tetrachioroisophthalonitrite
FCAS name 2.4.5 6-tetrachiory- 1, 3-benzenedicarboniteile
DP# 32361 2/MRIDE 45710225 Page 3 of 22
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TABLE A.l.  Test Compound Nomenclature,
CAS registry number | 1897-45-6
TABLEA2.  Physicochemical Properties of the Technical Grade Test Compound: Chlorothalonil,
Parameter Value Reference ‘
Melting point 250-231 *C Chlorothalonil Reregistration
Eligibility Decision, April 1999
Water solubility 0.6 ppm (25 °C) Chlorothaloni] Reregistration
Eligibility Decision, April 1999
Solvent solubility gl a1 25°C: The Pesticide Manual, % ed.,
acctone 20
dimethy! sulfoxide 20
eycichexunone 3G
dimethylformamide 30
kerosene <10
xylene 84
Octunol/water partition coefficient, Log(Kow) | 4.37 x 107 TOXNET database

B. EXPERIMENTAL DESIGN
B.1.  Test Site and Crop Information

Plants were grown outdoors in a netted tunnel. The seeds used in the study had been treated to
reduce seed-borne and seedling diseases (using metalaxyl, thiabendazole, and thiram). Sceds
were planted in 7.5-inch pots (treated) or 15-inch pots (control). A total of three pots were
treated as a leaf-only foliar application, in which application was only made to the leaves by
shielding the pods, and a total of nine pots were treated as a whole-plant foliar application, in
which application was made to both pods and leaves.

Plants were watered daily using drip irrigation. No unusual weather conditions were reported.

TABLE B.1.1. Test Site Information,
Type Method Soil characieristics |

Type GOM pH CEC
Leaf-only foliar Pods were shielded (with NAZ NA NA NA
treatment polyethylene bags; during spplication
Whole-plast foliar The entire plant {pods and leaves) NA NA NA NA
treatment ware treated during application

OM = Orgunic matier, CEC = Cation-exchange capacity. These parameters are optional except in cases where their value
affects the use pattern for the chemical.
2 NA = Not applicable

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

DPE 32361 2MMRID# 45710225 Page 4 of 22




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Chlorothalonil/PC Code 081901/ Vischim S.r /074601
DACO 6.3/0PPTS 860.1300/0ECD 11 6.2.2, 6.2.3 & IIA 8.2, 8.4.1,8.4.2
Nature of the Residues in Plants - Peas

TABLE B.1.2, Crop Information,
Crop; crop group Variety Growth stage o Growth stage at harvest Harvestad

application Matrix
Pea; Vegetable, Scout Estimutediobe | Matrices were collected 0, 7, 14, 30, and 41 Pods + seeds;
fegume. group 6, and twp werks before | days after application. The petitioner stated vines
Vegetable, foliage of the green harvest. | that the 14-day harvest interval corresponded ts
legume, group 7 green harvesy, and the 41-day harvest interval

corresponded 1o dry harvest,

B.2. Test Materials

TABLE B.2.1.  Test Material Characteristics.
Chemical structure N

L] C1

& O CN

1
Radiolabe) position {pheny! -U-"Clchlorothalonil
Lot No, 1021
Purity 57.1-98.9% radiochemical purity
Specific activity 178.6 uCiimg (et substance)
14.6 uCiimyg (application solution)

The test substance was isotopically diluted with non-labeled chlorothalonil, mixed with
formulation blank (WDG), and then mixed with water for application.

B.3. Study Use Pattern

TABLE B.3.1. Use Pattern Information,

Chemical namic [phenyl -U-"Clchlorothaloni]

Application method Foliar, with pods shielded, or whole-plunt

Application rue 14 kg aiha (1.21b alA)

Number of applications 1

Timing of spplications approximately 2 weeks prior 10 green harvest.

Preharvest Interval (PHD 0.7, 14, 30, and 41 days: at the 7- und 30-day sampling intorvals, samples
were only taken from the whole-plant application pots.

DP# 32361 2/MRID# 45710225 Page 5 of 22
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B.4.  Identification/Characterization of Residues

B.4.1. Sample Handling and Preparation

Plants were separated into Pods and vines, and each was surface washed with ACN ; the surface
washes were radioassayed. The pods were then split open to collect seeds. Samples were stored

frozen until preparation for extraction. Prior to extraction, samples were homogenized in the
presence of dry ice,

Pod (without seeds) and vine samples were extracted (3x) with ACN/water mixtures (ratios not
reported; based on example extraction flowchart included in the submission, some samples were
extracted with 9:1 and 1:1 mixtures, as well as with water only), and the extracts were isolated
by centrifugation and combined,

Pea seed samples were extracted with ACN:water (1:1. viv) and water; the combined extracts
were reserved for HPLC analysis. The extracts were characterized by partitioning with ethyl
acetate at neutral and acidic pH. The remaining aqueous phase was applied to weak! y-basic
anion-exchange (WBAE) resin, and residues were eluted with water, methanol, and | M HCl in
methanol. The nonextractable residues in pea seeds (Day 41) were separately treated with
cellulase/hemicellulase (in pH 5 acetate buffer), protease (in pH 7 buffer), 0.1 M HCI, 1 M HC),
0.1 M NaOH, and 1 M NaOH; each treatment was conducted at 37 °C for ~18 hours. The

hydrolysate from the base treatment was applied to weakly-acidic cation-exchan ge (WACE)
resin, and residues were eluted with water and methanol.

At the 14- and 41-day sampling intervals, three samples each of pea vines, pods, and seeds were
collected, and the samples were subjected to extraction procedures indi vidually. Surface washes
and extracts from like samples were then pooled for analysis.

Representative flowcharts of the extraction procedures are presented in the figures below, which
were copied without alteration from MRID 45710225,

DP# 32361 2/MRID¥ 45710223 Page 6 of 22
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FIGURE B.4.1. Extraction Procedures for Pea Vines and Pods (without seeds).
(Data shown is taken from a subsaraple of Day 41 vine)

Vine
11.33g
0.3 po/z (1O0%)
§. Washed with 3 % 250 ml
scesmitrile
Sample Surface washies
after surface T1.1%
veash {10 3>
1. Semmm md sxeactad
using Waring Blender with
acesonitrilewater {9:1, 350 m, Anulysis by HPLC and TLC
scetontteflocwmer (1:1, 350 )
and watey (350 mD)
2. Centrifuged
Unextracted residue ; Extracts
49% 17.5%
Boug (10.6 ugp
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FIGURE B.4.2. Extraction Procedures for Pea Seeds.
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B.4.2. Analytical Methodology

TRR were measured in surface washes, extracts, and hydrolysates by LSC. TRR in pea seeds
and extracted solids were determined by combustion/LSC. The petitioner determined TRR in
pods, vines, and pea seeds by summing radioactivity in surface washes, extracts, and extracted

solids; TRR in pea seeds were also determined by combustion/LSC. No limits of detection or
quantitation were reported.

Extracts [rom the whole-plant treatment were analyzed by HPLC and TLC; the petitioner did not
analyze extracts from leaf-only treatment plants. HPLC analyses were conducted on a system
equipped with a C8 column, a ultraviolet (UV) detector {254 nmy}, and a radioactivity detector,
using a gradient mobile phase of ACN and 2 mM ammonium formate adjusted to pH 3-4 using

DP# 323612/MRID¥ 45710225 Page 8 of 22

4—-———9————-.




Chlorothaloml/PC Code 081901/ Vischim 5.1 7074601
DACO 8.3/0PPTS 860 1300/OECD T 6.2.2, 6.2.3 & 1A 8.2, 8.4.1, 8.4.2
Nature of the Residues in Plants - Peas

formic acid. Metabolites were identified by co-chromatography with non-labeled reference
standards. Radioactivity was quantificd using fraction collection/LSC. The chemical names and
structures of the reference standards used in this study are presented in Appendix 1.

TLC analyses were conducted in the normal phase, using Kieselgel 60 Fasy plates, or in the
reversed phase, using C-18 (LKC18F) plates. The following solvent systems were used: (1)
hexane:ethyl acetate:acetic acid (90:10:1, viv:v; normal phasc); (2) hexane:dichloromethane (1:1,
viv; normal phase); (3) methanol:water (9:1, v:v; reverse phase); (4) toluene:acetone (4:1, viv;
normal phase); (5) ACN:water (7:3, v:v; normal phase); (6) butan-1-ol:acetic acid: water
(6:2:2,v:v:v; normal phase); and (7) chloroform:ethyl acetate:formic acid (5:4:1, v:v:v; normal
phase). Radioactivity was detected and quantified using a bioimaging analyzer. Non-labeled
standards were visualized by quenching the UV-fluorescent indicator on the plate. Metabolites
were identified by co-chromatography with reference standards.

Electrospray ionization LC/MS and LC/MS/MS analyses were conducted using LC conditions
similar to those used for the HPLC analyses. The metabolites were first isolated from the extract
of Day-14 vines using TLC, and the components of interest were removed from the TLC plates
by scraping.

C. RESULTS AND DISCUSSION

Sample storage information is presented in Table C.1. Samples were stored frozen prior to
analysis. The petitioner did not provide any dates of sample extraction or analysis. Based on the
experimental completion date, samples may have been stored for up to 349 days prior to
analysis. The petitioner provided data demonstrating that the metabolite profile was stable in the
surface washes and extracts of Day-41 vines during up to 5 months of storage. The petitioner
should provide the dates of sample extraction and analysis to allow HED to determine whether
the submitted storage stability data are adequate 10 support the storage intervals of samples from
the pea metabolism study.

TRR in pea matrices are reported in Table C.2.1. In vines and pods (without seeds), TRR were
calculated by summing radioactivity in surface washes, extracts, and extracted solids. TRR in
pea seeds were determined by combustion/LSC. In pea vines from plants receiving whole-plant
treatment as a foliar application at 1.2 Ib ai/A, TRR were 53.09 ppm in/on samples collected one
hour after treatment, 70.87 ppm infon samples collected 7 days after treatment, 45.93-69.61 ppm
infon samples collected 14 days after treatment, 61.71 ppm infon samples collected 30 days after
treatment, and 62.11-84.28 ppm infon samples collected 41 days after treatment. TRR infon pea
pods from the same plants were 8.51 ppm infon samples collected one hour after treatment, 12.79
ppm infon samples collected 7 days after treatment, 8.61-12.76 ppm infon samples collected 14
days after treatment, 24.31 ppm infon samples collected 30 days after treatment, and 16.76-42.66
ppm inon samples collected 41 days after treatment, and TRR in pea seeds were <0.01 ppm in
samples collected one hour after treatment, 0.04 ppm in samples collected 7 days after treatment,
0.03-0.04 ppm in samples collected 14 days after treatment, 0.13 ppm in samples collected 30
days after treatment, and 0.07-0.08 ppm in samples collected 41 days after trcatment. The

US EPA ARCHIVE DOCUMENT
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petitioner abserved that the slight increase in radioactivity levels with increased sampling
intervals was probab] y due to desiccation of the crop.

TRR in pea vines and seeds from plants receiving leaf-only treatment, as a foliar application at
1.2 b ai/A, were similar to those from the whole-plant treatment: 44.70 ppm in/on samples
collected on the day of treatment, 91.78 ppm infon samples collected 14 days after treatment, and
84.19 ppm infon samples collected 41 days after treatment in vines; and <0.01 ppm in samples
collected on the day of treatment, 0.03 ppm in samples collected 14 days after treatment, and

in‘on samples collected 14 days after treatment, and 2.54 Ppm infon samples collected 41 days
after treatment. Radioacti vity in the pods on these plants may have resulted from spray droplets

The distribution of the radioactivity in pea matrices is presented in Tables C.2.2.1 (leaf-only
treatment), C.2.2.2 (vines and pods, whole-plant treatment) and C.2.2.3 {seeds, whole-plant
treatment). Only samples from the whole-plant treatment were subjected to residue
characterization/identification procedures. In vines and pods from the whole-plant treatment, the
majority of the TRR was recovered in ACN surface washes, from 95-98% TRR in the O-day
samples to 80% TRR in the 41-day samples. Solvent extraction with ACN and water released a
large portion of the remainin & radioactivity, from 2-3% TRR in the O-day samples to 14-15%
TRR in the 41-day samples. In pea seeds, solvent extraction with ACN and water released the
majority {(~57-69%) of the TRR. In seeds from the 41-day sampling interval, an additional 21%
TRR was released using base hydrolysis. Nonextractable residues remaining following
extraction accounted for <6% TRR in vines and pods, and <002 ppm in seeds. Because the
petitioner normalized the extraction and residue results, accountabilities were ~100%. Residues
were identified and quantitated primarily by HPLC and TLC co-chromatography. These
methods successfully identified the predominant residues in pea matrices.

The characterization and identification of residues in pea matrices following whole-plant
treatment are summarized in Tables C.2.3.1 (vines), C2.32 (pods), and C.2.3.3 (seeds).
Approximately 83-93% of the TRR was identified in pea vines and pods. Chlorothalonil was the
major residue identified, at 78-91% TRR (47.5-64.6 ppm) in vines and 75-91% TRR (7.5-21.0
pprm) in pods, In general, chlorothalonil accounted for a greater proportion of the TRR in the
samples from the shorter sampling intervals. Two other metabolites were identified: 4-hydroxy
chlorothalonil (0.3-5.4% TRR) and the diglutathione conjugate of chlorothalonil (2.0-5.5%
TRR). The remainder of the radioactivity in vines and pods consisted of unknowns (totaling 1.7~

8.5% TRR: up (o three unknowns in vines and one unknown in pods) and polar material {totaling
1.1-8.3% TRR).

Only pea seed samples from the 14-day and 41 -day sampling intervals were analyzed (these
intervals represent green harvest and dry barvest, respectively). Chlorothalonil was found to

DP# 323612/MRID# 45710225 Page 10 of 22
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account for 14.4% TRR {0.003 ppm) in Day-14 seeds and 3.6% TRR (0.003 ppmj} in Day-41
seeds. In Day-41 seeds, TLC analyses of the base hydrolysate of nonextractable residues
indicated that chlorothalonil and 4-hydroxy chlorothalonil may have been present {(at a total of
3.0% TRR, 0.002 ppm). The remainder of the radioactivity consisted of unknowns (up to 27%
TRR, <0.02 ppm), polar material (up to 29% TRR, 0.02 ppm), and base hydrolysate that was
unretained on a cation exchange column (12% TRR, 0.01 ppm). Low radioactivity levels
prevented further characterization/identification of radioactivity in pea seeds.

The diglutathione conjugate of chlorothalonil was identified by isolating the component from the
extracts of Day-14 vines. The isolated metabolite was then analyzed by LC/MS which
confirmed the identification. The petitioner also noted that a minor unknown metabolite,
accounting for up to 5.7% TRR in pods and 3.3% TRR in vines, was confirmed to be
diglutathione mercapturate conjugate of chlorothalonil using LC/MS analyses. However, data
pertaining to levels of this metabolite in individual matrices were not provided.

C.1.  Storage Stability

Samples were stored frozen prior to extraction and analysis. The petitioner did not report any
dates of extraction or analysis. Based on the dates of sample collection and the reported date of

experimental completion, samples may have been stored for up to 349 days prior to completion
of analysis.

To support sample storage intervals, the petitioner reanalyzed the extracts of Day-41 pea vines.
Pea vine samples from the 41-day harvest interval were extracted and analyzed within 3 months
of sample collection. The surface washes and extracts were reanalyzed approximately S months
later. The petitioner provided the HPLC radiochromatograms from the initial and final analyses
of the surface washes and extract; the chromatograms indicated that the profile was stable in
surface washes and extracts for at least 5 months of frozen storage.

The petitioner should provide the dates of sample extraction and analysis to allow HED to
determine whether the submitted storage stability data are adequate to support the storage
intervals of samples from the pea metabolism study.

TABLEC.1.  Summary of Storage Conditions.
Matrix Storage Temperature Actual Storage Duration Interval of Demonstrated Storage

{RAL or Extract) ) Stability

Pea vines, puds, | Progen ¢ temperatnre Nt reported; based on experimental The metaholite profile in the sarface

and seeds unspecified) completion date, samples may have washes and extracts of day-41 vines
been stored up 1o 349 days prior 1o was shown o be stable for
completion of analyses. approximately 5 months.

Dy 32361 2/MRID# 45710225 Page 11 of 22
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Q Chiorothalonl/PC Code 081901/ Vischim S.r.V074601
. DACO 6.3/0PPTS 860.1300/0ECD 1T 6.22,623& AR, 841,842
Nature of the Residues in Plants - Peas

C.2. ldénﬁﬁmﬁan, Characterization, and Distribution of Residues

TABLE C.2.1. TRR in Pea Matrices,

Type of Application PHI ppn. “C-chiorothalonil equivalents '

{dhays) Vines Pods Seeds

Whole-plant foliar treatment 0 5309 £.51 <001
1 70.87 12.79 004

144 45.93 8.61 0.03

53.44 9.90 0.04

69.61 12.76 0.04

30 6171 2431 0.13

41° 65.43 16.76 007

62.11 2472 0.08

§4.28 42.66 0.07

Leaf-only foliar treatment 0 44.70 N <101
14 91.78 0.73 0.03

41 §4.19 2.54 047

TRR in vines and pods were deteemined by summing radioactivity in surface washes,

seeds were delermined by combustion/LSC.
Three samples were collected at this interval

extracts, and extracted sohids: TRR in

TABLE C.2.2.1. Distribution of the Radioactivi

ty in Pea Matrices Following Foliar Application of
Radiolabeled Chlorothalonil to Leaves Only (Pods Shiclded) at 1.2 Ib al/A.

Metabolite Fraction Vines Pods Seeds
%TRR |  ppm %TRR | ppm %TRR |  ppm
Day-0 Harvest TRR = 44.70 ppm TRR = 1.71 ppm TRR = <0,0]1 ppm
Surface wash 940 42.02 974 1.67 Not applicable
AUN/water extracts 3.5 1.56 1.9 .03 Not analyzed
Unextractable 2.5 1.12 07 0.01 Not analyred
Day-14 Harvest TRR = %1.78 ppm TRR = 0.73 ppm TRR = 0.03 ppm
Surface wash 89.1 %1.78 729 0.53 Not gpplicable
ACN/water extracis 9.8 599 21.8 016 0.6 0.2
Unexiractabie i1 1.01 5.6 G.04 40.5 0.01
Day-41 Harvest TRR = 84,19 ppm TRR = 2.54 ppm TRR = .07 ppm
Surface wash 837 .46 63.5 1.61 Nt applicable
ACN/ waer oxtracts 9.6 8.08 267 0.68 6.6 0.08
Lincatractable 0.7 564 99 0.25 334 0.02

TABLE C.2.2.2. Distribution of the Radioactivity in Pea Vines and Pods Following Foliar Application of
Radiolabeled Chiorothalonil to the Whole Plant at 1.2 Ib ai/A.

Metabolite Fravtion Vines Pods
%TRR | ppm %TRR | ppm
DayD Harvest TRE = 53.09 ppm TRR = 8,51 ppm
Surface wash 946 5022 979 8.33
Clderothaloni 90.6 4810 884 7.52
4-Hydroxy chlorothalonil 1.5 0.80 3.8 0.32
Unknowns 24 1.27 33 048
DP# 3236 12/MRIDE 457 10225 Page 120622
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ﬂ Chlorothalonil/PC Code 081901/ Vischim Sr.07460)
B DALOB.3/OPPTS 860.1300/0ECD 11 622,623&IMA82 841,842
Nature of the Residues in Plants - Peas

TABLE C.2.2.2. Distribution of the Radioactivity in Pea Vines and Pods Following Feliar Application of
Radiolabeled Chlorethalonil to the Whole Plant at 1.2 Ib aifA,
Metabolite Fraction ) Vines Pods
¢ STRR pprn RTRER ppm
Polar material 0.1 0.05 03 0.03
ACN/waler extracts 2.7 1.43 1.7 14
Chlomthalonil 8.3 016 0.1 4.01
4-Hydrexy chiorothalonil 0.3 0.16 - -
Unknowns 2 0.64 0.5 004
Polar material 1.0 0.53 1.2 0.10
Unextractable 2.6 1.38 04 0.03
Day-7 Harvesi TRR = 70.87 ppm TRR = 12.79 ppm
Surface wash 93.2 66.05 94.9 12,14
Chlorothaloni 90.5 64.14 003 1155
|— 4-Hydroxy chiorothalonil 13 0.92 15 0.19
Unknowas ' 1.3 0.92 2.8 B.36
z Polar roaterial 0.2 0.14 0.2 0.03
m ACN/water extracts 5.0 354 43 .58
Chlorothalonil 0.6 D.43 14 003
z A-Hydroxy chlorothalonil - us - -
Unknowns 28 199 19 0.24
: Polar material 1.6 1.14 2.3 0.29
u Uncxiractahle 18 1.24 0.6 0.08
Day-14 Harvest TRR = 56.33 ppm TRRE = 10.42 ppm
o Surface wagh 310 49.0 Baz B.77
a Chiorothalonil 817 46,02 0 802
4-Hydroxy chilorothalopil 4.1 23§ 1.7 018
Dig!lztathinm cm@gﬂc of chlorothaloni <f.] 0.06 e -
m Unknowns 04 0.22 3.0 .52
> Polar material 03 0.17 0.5 0.05
ACNSwater extracts 9.1 5.46 13.2 1.38
= Chlorothalonit 16 1.46 1.6 0.17
: 4-Hydroxy chlorethalonil 0.4 0.23 1.0 8.10
U Diglutathione conjugate of chlorothalonit 20 1.13 3.5 0.57
Unksowns 1.6 0.90 1.2 0.13
u Polar material 33 1.86 4.0 0.42
| Unextractable 32 1.80 2.7 0.28
< Diay-30 Harvest TRR < 61.71 ppm TRR = 24.31 ppm
Surfuce wash 340 51.84 788 1816
{ Chlorothaloni] 794 300 78.5 19.1
n. 4-Hydroxy chlorothalonil 2.4 1.48 ’ 0.3 0.07
Dighotathione cotjugate of chiorothaloni) - -- - -
m Unknowos 19 118 - -
Polar material . 0.3 0.19 - »
m. ACNwater extracts 134 827 154 374
: Chlomthalonit 2.1 1.3 - o
DP# 3236) Z/MRIDH 45710225 Page 13022
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Nature of the Residues in

Chlorothalonil/PC Code 0819017V ischim 3.r.1/074601
DACO 6.3/0PPTS 860.1

300/0ECD 11 6.2.2,6.2.3 & 1IIA 82,841,842

Plants - Peas

TABLE C.2.2.2. Distribution of the Radioactivity in Pea Vines and Pods Following Foliar Application of
Radiolabeled Chlorothalonil to the Whole Plant at 1.2 b aj/A.
Meiabolite Fraction Vines Pods
BTRR ppin HTRR Pp
4-Hydroxy chlorothalonit 0.5 0.6 = -
Dighutathione conjugate of chlomthaloni! 2.5 1.54 3.7 0.90
Unkpowns - o 83 207
Polar material 8.0 4.9 3.2 078
Unexdraciable 2.6 1.60 5.8 1.41
Day-41 Harvest TRR = .61 ppm TRR = 25.05 ppm
Surface wash 80,1 36.6 79.6 22.32
Chilorothaloni! 76.3 33.88 74.6 2093
4-Hydroxy chlorothaloni) 3.5 247 3.0 1.40
Dl;g_iﬁmiﬂnc confugate of chlorothalonit - “n -- -
Unknowns 0.1 0.07 -- -
Polar material 02 014 - =
ACN/water extraces 141 996 145 4.07
Chiorothalonil 15 1.06 0.2 0.06
4-Hydroxy chiomthalonil 0.9 0.64 0.4 0.11
Diglutathiane conjugate of cldvrothaloni) 29 205 3.1 0.87
Unknowns 2.8 1.97 6.4 1.75
Polar material 6.4 4,2 4.4 1.23
Unextractable 5.8 4,10 58 165
TABLE C.2.2.3. Distribution of the Radivactivity in Pea Seeds Following Foliar Application of
Radielabeled Chlovothalonil to the Whele Plant at 1.2 1b av/s,
Metabolite Fraction Seeds
%TRR | ppm
Day-7 Harvest TRR = 0.04 ppm
AL N waler extracts 64.2 2.03
Unestractable 350 0.01
Day-14 Harvest TRR = 0,03 ppm
ACN/water oxtracts 611 0.02
Organosoluble at pH 42.6 0.016
Chlomthalonil 144 0.003
Unknowns 14.4 0.003
Polar material 0.5 <.
Agueous soluble 316 G.007
Unexiractable 339 0.01
Day-30 Harvest TRR = 0,07 Ppm
ACNfwater extracts 68.% 0.05
Unextractable 3132 0.02
Day-41 Harvest TRR = 0.07 ppm
ACNMwater extracts 570 0.04
Chlorothaloni} 3.6 <00
DP# 323612/MRID# 45710225 Page 14 of 22

4
)]




US EPA ARCHIVE DOCUMENT

ChlorothalonilVPC Code 081901/Vischim S 074601
DACO 6.3/QPPTS 860. 1 300/0BCD 11 6.2.2,623 & IHA8.2,84.1,84.2
MNature of the Residues in Plants - Peas

TABLE C.2.2.3. Distribution of the Radioactivity in Pea Seeds Following Foliar Application of
Radiolabeled Chiorothalonil to the Whole Plant at 1.2 Ib ai/A.
Metaholite Fraction Seeds
%TRR ppm
Polar material 212 0015
Linknown 238 D017
Organvsoluble ot pH 7 6.7 0.005
Chlorothulonit4-hydroxy chlorothalonil | 33 0.002
Unknowns 28 0.001
Polar material - -
Orgmusolublc dpH2 22.1 0,015
Chiorothalonil/4-hydroxy chlerothalonl | 585 0.004
Linknowns i3.8 0,010
Polar material - -

Agueous soluble 259 0.018
WHRAE unretaiocd 29 0.007

WBAE methunol eluats 4.4 0.003

WBAE IM HClmethanol eluate 150 0011

Unexstractable 43.0 0.03
1 M NuOH hydrolysaic 20.3 0.015
WACE unretained 1.6 0,008

WACE methanol cluste 14.0 0,010
Chlarothalonil/4-hydroxy chiorothaloni! ! 3.0 0.002

Unknowns 2.7 0.002

Polar material 7.5 0003

Solids 233 0016

Chiorothaloni) and 4-hydraxy chipmthalonit so-chromatographed in TLE analyses.

TABLE C.2.3.1. Summary of Characterization and Identification of Radioactive Residues in Pea Vines
Following Foliar Application of Radiolabeled Chlorsthalonil to the Whole Plant at 1.2 1b
ai/A.

Compound Day 0 Day 7 Day 14 Day 30 Day 4]

TRR=3.09 ppm | TRR=70.87 ppm | TRR=56.33 ppm | TRR=61.71 ppm | TRR=70.61 ppra
%TRR| ppm {%TRR| ppm | % TRR ppm | %TRR| ppm | % TRR m
Chiorothalonil 9.9 | 483 91.1 646 | 843 | 473 81.5 S0y | 78 54.9
4-Hwdroxy chlarothatoni 1.8 1.0 1.3 0.9 4.5 235 33 20 4.4 31
| Diglutathione conjugats - - -- - 24 1.1 25 1.5 29 20

Unknowns 36 1.9 4.1 29 25 1.4 1.7 i1 29 20

Polar material 1.1 0.6 1B L3 3.3 2.0 3 5.1 6.2 4.4

Total identified 92.7 49.3 5.4 65.5 208 S1.1 87.3 538 B5.1 600

Total characterieed 4.7 25 59 4.2 6.0 3.4 10.0 6.2 2.4 6.4

Total extractable 973 517 58.2 69.6 96.7 54.5 974 60,1 94.2 66.6

Unextractshle * | 28 14 1.8 13 32 1.8 2.6 1.6 58 4.1

Accourdability 100.0 1600 99.9 100.0 1001

Residues remaining after exhaustive extractions,

DP# 323612/MRID# 45710225
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Nature of the Residues in Plants - Peas

Chlorothalonil/PC Code O P/ Vischim 8.r.074601
DACGO 6.3/0PPTS 860.1300/0ECD 11 6.2.2, 6.2.3 & ITIA 82,841,842

TABLE C.23.2. Summary of Characterization and Identification of Radioactive Residues in Pea Pods
Following Foliar A pplication of Radiolabeled Chiorothaloail to the Whole Plant atL2 b

alfA,
Compound Day 0 Day 7 Day 14 Day 30 Day 41
TRR=85lppm | TRR=1279 | TRR=1042 | TRR=2431 | TRR <3505
ppm ppm ppm ppm
% TRR| ppm | %TRR ppin I %TRR] pom | % TRR ppo JHTRR | ppm
Chlermhatonil 883 7.53 0.5 | 137 | 13s 8.19 8.6 19.1 4.8 2140
4-Hydroxy chlorothaloni! 3.8 (.32 1.5 0.19 2.7 0.28 0.3 0.07 54 1.5
| Diglutathione conjugate - e - - 5.3 0.57 37 .90 3.1 0.87
Unknowns 58 (.49 4.7 0.60) 6.0} 0.63 8.5 2.1 6.4 1.8
Potar material L5 1013 1 25 | 0321 45 | 047 | 32 | 078 | 4as 1.2
Total identified 923 1.9 K20 11.8 8§68 9.0 526 201 £33 234
‘Total characterized 7.3 0.6 12 0.5 16.5 1.1 1.7 25 10.8 36
Total extructable 996 8.5 904 12.7 974 102 94.2 229 94.1 264
Unextractable | 04 0.03 0.6 .1 2.7 0.28 37 i4 59 1.7
Accountability 100.0 100.0 1001 1000 100.1

Restdues remaining after exhaustive extractions.

Following Foliar A pplication of Radiokshe

TABLE C.2.3.3. Summary of Characterlzation and Identifi

cation of Radioactive Residues in Pea Seeds

fed Chlorothatoni! to the Whole Plant stl2ib

aifA.
Compound Bay I4 Day 41
TRR = 0.03 ppm TRR = 0.07 ppm
% TRR ppm % TRR ppm

Chiorothalonil » i4.4 0.003 3.6 0.603
Chlorothalonibid-hydroxy chlorothalonil - - 3D 0.002
Unknowns 14.4 0.003 26.5 0.019
Polar material 0.6 <1001 287 0.020
Aqueous soluble 316 0.007 — -
Base hvdrolysale, unretained on WACE -~ e 11.6 0.008
Total identified 14.4 0.005 8.6 0.005
Total characterized 46.6 0,010 66.8 0047
Total extractable 611 0.02 77.8 0,055
Unextsactable * 389 0.01 23.3 0.016
Accountabilicy 100.0 101 .4
Residues remaining after exhaustive extractions,

C.3.  Proposed Metabolic Profile

Based on the observed metabolites, chlorothalonil is metabolized in pea to 4-hydroxy

chlorothalonil and the di- and triglutathione conjugates of chlorothalonil.

The figure below was copied without alteration from MRID 45710228,

DP# 323612/MRID# 45710225 Page 16 0f 22
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ChlorothalonilPC Code 081901/ Vischim $.r. 1074601
DACO 6.3/0PPTS 860.1300/0ECD 116.2.2,6.2.3 & IIIA 82, 84.1,84.2
Nature of the Residues in Plants - Peas

FIGURE C.3.1. Proposed Metabolic Profile of Chlorothalenil in Pea.
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TABLE C.3.1. Identification of Compounds from Metabolism Study.

Common name/vade Chemical name Chemical structure
Figure C.3.1 1D No.
chlorathalonil 2.4,5.6-1etrachions-1.3- CN
benzenedicarbonitrile P i
C1 TN
[}
4-hydroxy chlorothalonil 4-fydroxy-2, 5, G-trichlona-1,3- ;
dicyanobenzens ¢l o1
Ci N
OH
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Chlorothalonil/PC Code 081901/Vischim §.5.4074601
DACO 6.3/0PPTS 860.1300/0ECD 116.2.2, 6.2.3 & IIIA 82,841,842
Nature of the Residues in Plants - Peas

TABLE C.3.1. Identification of Compounds from Metabolism Study.
4 Common numeleode Chemical name Chemical stucture
Figure C.3.1 12 No.
diglutathione conjugate of
chiorothalonil
S-glutathione
triglutathione conjugate of N
chiorethatonil Plutzthione-S. -glotathione
{1 CN
S-phutathione

D. CONCLUSION

In pea vines harvested from plants receiving whole-plant treatment with [**Clehlorothalonil as a
foliar application at 1.2 Ib ai/A, TRR were 53.09 ppm m samples collected one hour after
treatment, 70.87 ppm 7 days after treatment, 45.93-69.61 ppm 14 days after treatment, 61.71
ppm 30 days after treatment, and 62.11-84.28 ppm 41 days after treatment. TRR infon pea pods
from the same plants were 8.51 ppm in samples collected one hour after ireatment, 12.79 ppm 7
days after treatment, 8.61-12.76 ppm 14 days after treatment, 24.31 ppm 30 days after treatment,
and 16.76-42.66 ppm 41 days afier treatment, and TRR in pea seeds were <0.01 ppm in samples
collected one hour after treatment, 0.04 ppm 7 days after treatment, 0.03-0.04 ppm 14 days after
trecatment, .13 ppm 30 days after treatment, and 0.07-0.08 ppm 41 days after treatment.

TRR in pea vines and seeds from plants receiving leaf-only treatment with [**CJehlorothalonil, as
a foliar application at 1.2 Ib ai/A, were similar to those from the whole-plant treatment: 44.70
ppm on the day of treatment, 91.78 ppm 14 days after treatment, and 84.19 ppm 41 days after
treatment in vines; and <0.01 ppm on the day of treatment, 0.03 ppm 14 days after treatment, and
0.07 ppm 41 days after treatment in seeds. TRR in pods from these plants, which were shielded
during treatment, were much lower: 1.71 ppm on the day of treatment, 0.73 ppm 14 days after
treatment, and 2.54 ppm 41 days after treatment. The petitioner concluded that the similar levels
of radioactivity in seeds from both treatments indicate that residues in peas result from
translocation from the rest of the plant.

In vines and pods from the whole-plant treatment, the majority of the TRR were recovered in
ACN surface washes, from 95-98% TRR in the 0-day samples to 80% TRR in the 41-day
samples. Solvent extraction with ACN and water released a large portion of the remaining
radioactivity, from 2-3% TRR in the O-day samples to 14-15% TRR in the 41-day samples. In
pea seeds from the whole-plant treatment, solvent extraction with ACN and water released the
majority (~57-69%) of the TRR. In sceds from the 41-day sampling interval, an additional 21%

DP# 32361 2/MRITH 45710225 ‘ Page 18 of 22
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Chiorothaloml/PC Code 081901/ Vischim S.0. 4074601
DACO 6.3/0PPTS 860 1300/0ECD 11 6.2.2, 6 2.3 A ITTA 8.2, 84.1, 842
Nature of the Residues in Plants - Peas

TRR were released using base hydrolysis. Nonextractable residues remaining following
extraction accounted for <6% TRR in vines and pods, and <0.02 ppm in seeds.

Approximately 83-93% of the TRR were identified in pea vines and pods. Chiorothalonil was
the major residue identified, at 78-91% TRR in vines and 75-91% TRR in pods. In general,
chlorothalonil accounted for a greater proportion of the TRR in the samples from the shorter
sampling intervals. Two other metabolites were identified: 4-hydroxy chlorothalonil (0.3-5.4%
TRR) and the diglutathione conjugate of chlorothalonil (2.0-5.5% TRR). The remainder of the
radioactivity in vines and pods consisted of unknowns (totaling <9% TRR) and polar material
(totaling up to ~8% TRR). The petitioner noted that a minor unknown metabolite, accounting
for up 10 5.7% TRR in pods and 3.3% TRR in vines, was identified as a diglutathione
mercapturate conjugate of chlorothalonil using LC/MS analyses. However, data pertaining to
levels of this metabolite in individual matrices were not provided.

Only pea seed samples from the 14-day and 41-day sampling intervals were analyzed (these
intervals represent green harvest and dry harvest, respectively). Chlorothalonil was found to
account for 14.4% TRR in Day-14 seeds and 3.6% TRR in Day-41 seeds, In Day-41 seeds, TLC
analyses of the base hydrolysate of nonextractable residues indicated that chlorothalonil and 4-
hydroxy chlorothalonil may have been present (at a total of 3.0% TRR). The remainder of the
radioactivity consisted of unknowns (up to 27% TRR, <0.02 ppm), polar material (up t0 29%
TRR, 0.02 ppm), and base hydrolysate that was unretained on a cation exchange column (12%
TRR, 0.01 ppm). Based on the observed metabolites, chlorothalonil is metabolized in pea to 4-
hydroxy chlorothalonil and the di- and triglutathione conjugates of chlorothalonil.
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Chiorothaloni/PC Code 081901/ Vischim S.r.1/074603
DACO 6.3/0PPTS 860.1300/0ECD 11 6.2.2, 6.2.3 & [11A 8.2, 8.4.1, 842
Nature of the Residues in Plants - Peas

APPENDIX L  Chemical Names and Structures of Reference Standards Used in Chlorothaloni! Pea
Metabolism Study.
Common name; Chermical name Chemical stracture
Company code
Chlorothalonil 24,5 6-tetrachloro- 1.3« CN
henzencdicarhonitrile a -
[} 167
o’
Reference | 1, 3-diamino-2.4,5,6-irachlorobenzene CONH,
Ci Ci
I 1 CONH,
=
m Reference 2 1 3dicyanobenzenc
u Reference 3 -amine-2,3,5 G-tetrachloro-3-
o cyanobenzene
o]
m Reference 4 4-hydroxy-2.5,6-mchlomn- 1.3 ‘N
> dicyanobenzene . -
* i i
T S
@)
Reference 5 4-methyoxy-2,5,6-
z rrichloroisophthalonitrile
{ ocH,
n Refercnce & monoghstathione conjugats N
m <} £}
W o C oN
: S-glutathions
DPR 32361 UMRID# 45710225 Page 20 of 22
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ChiorothalonilV/PC Code 081901/Vischim S.r. 0074601
DACO 6.3/0PPTS 860 1300/0ECD 116.2.2,6.2.3 & TTIA 8.2, 8.4.1,84.2
Nature of the Residues in Plants - Peas

APPENDIX 1. Chemical Names and Structures of Reference Standards Used in Chiorothalonil Pea
Metabolism Study.
Common name; Chemical name Chemical structure
Cosmpany code
Reference 7 diglatathione conjugate CN
gluiathione-5 Ct
C o~
Seghumthione
Reference 8 triglutathione conjugate CN
glutathione-$ S-ghutathions
e CN
S-glotathione

Reference 9 2,5-dichioro-4,6-dithivisophthalonitrile

Reference 14

S-chloro-2.4,6«

{methylthivlisophthaloniisle

rifmethylthiodsophibalonitriie HCS scH,
o I N
SCH,
Reference 11 2, 5-dichloro-4,6- N
ditmethylthioyisophthalonitrile HCS a
L9} Ch
CH,
Refurence 12 2.4.5-trichloro-6- €N

HOS a
a N

Reference 13

24 S-mchloro-6-thioisophthalonitrile

L8]
HS €1
« UN
L& ]

DP# 323612/MRID# 45710223
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Chiorothalonil/PC Code 081901/ Vischim S.r.J074601
DACQO 6.3/0PPTS 860. 1300/0ECD 11 6.2.2, 6.2.3 & I1IA 8.2. 8.4. 1.84.2
Nature of the Residues in Plants - Peas

APPENDIX 1. Chemical Names and Structures of Reference Standards Used in Chiorothalonil Pea
Metabolism Study.
Cowmmon name; Chemical name Chemical struciure
Company code
Reference 15 (nuxture) 4.5-dichioro-2.6- CN
dimercaptoisophthalonitrile; s SH us cl
2 5-dichloro-4,6-
dimercaptoisophthalonitrile
Y TN 1 N
i ] SH
Reference 16 monocysteine conjugate {supplied as N
methyl ester) ol ¢
h o N
z Cysteine
m Reference 17 tricysigine conjugate {(supplied as methyl ?
ester} Cysteine Cysteine
- ) -
Cysteine
u Reference 18 dicysteine confugale (supplied as methyl N
o ester) Cysteing €1
m Cysieine
DP# 32361 2/MRID# 45710223 Page 22 of 22
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